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SELECTOR SWITCH KNOB WITH LOCK RING ASSEMBLY 

TECHNICAL FIELD 
This document relates to a selector switch knob with a lock ring assembly. 

5 

BACKGROUND 

A selector switch may activate one or more electromechanical switches. It may be 
desirable to lock the selector switch in a certain position such that motion from that position 
is prohibited. 

10 

SUMMARY 

In one general aspect, a locking switch includes a shaft and a knob. The shaft 

engages one or more electromechanical switches. The knob is secured to the shaft such that 

rotation of the knob imparts a rotary motion to the shaft and to the electromechanical 
15 switches engaged by the shaft. The locking switch also includes a lock ring having multiple 

slots and a lock lever that is attached to the knob and that is captured in one of the slots in the 

lock ring to prevent rotation of the knob. 

Implementations may include one or more of the following features. For example, 

the knob may surround the lock ring, and may include a slit through which the lock lever is 
20 inserted and mounted within the knob. The shaft, the knob, the lock ring, and the lock lever 

may be separate components that are capable of being assembled to retrofit an installed 

switch. 

The shaft may include a first flat area on an end of the shaft that fits within the knob 
to prevent rotation of the knob about the shaft. The shaft also may include a second flat area 
25 on an end of the shaft to engage the one or more electromechanical switches. 

A fastener, such as a screw, may secure the knob to the shaft. The knob and the lock 
lever each may include a hole through which a pin is inserted to attach the lock lever to the 
knob. 

The lock lever may include a machined feature that is captured in one of the slots of 
30 the lock ring to prevent rotation of the knob. The lock lever may include a hole to receive a 

1 



Docket No.: 08215-548001 
Client Ref. No.: CHM-026887 

locking device to prevent use of the switch. The lock lever may include a bent tab to provide 
a grip point on the lock lever. 

The locking switch may include a bearing through which the shaft fits. The bearing 
may be secured in the lock ring, and may be threaded. A lock nut may secure the bearing 
5 within a cover. The locking switch may include a marking plate on which one or more 
positions of the switch may be marked. 

In another general aspect, assembling a locking switch to an enclosure may include 
threading through an opening in a cover, a bearing assembly that includes a threaded bearing, 
a shaft, and a lock ring having multiple slots. A knob is attached to the shaft of the bearing 
10 assembly. The knob includes a lock lever that is inserted through a slit in the knob and is 
attached to the knob. A lock nut is attached over exposed bearing threads that protrude 
through the cover, and the cover is secured to the enclosure. 

Implementations may include one or more of the following features. For example, 
the lock nut may be attached to a back of the cover with a fastener. The lock lever may be 
15 thrown such that the lock lever is captured in one of the slots to prevent rotation of the knob. 
A locking device may be inserted through an opening in the lock lever to prevent use of the 
locking switch. The knob may surround the bearing assembly. The shaft may engage with 
one or more electromechanical switches. The locking switch may be assembled to retrofit an 
installed switch. 

20 Other features will be apparent from the description and drawings, and from the 

claims. 



DESCRIPTION OF DRAWINGS 
Fig. 1 is a perspective view of an electrical control station with a locking selector 
25 switch attached to a cover. 

Fig. 2 is a cross sectional view of the electrical control station of Fig. 1. 
Fig. 3 is an exploded view of the electrical control station of Fig. 1. 
Fig. 4 is an illustration of a bearing assembly of the locking selector switch of Fig. 1 . 
Fig. 5 A is an exploded view of the bearing assembly of Fig. 4. 
30 Fig. 5B is an exploded view of the handle and lock lever of the locking selector 

switch of Fig 1. 
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Fig. 6 is a flow chart of a process for assembling a locking selector switch on an 
electrical control station. 

Like reference symbols in the various drawings indicate like elements. 

5 DETAILED DESCRIPTION 

A locking switch that activates one or more electromechanical switches is described. 
This mechanism uses a lockable rotary selector switch for activating one or more switches. 
When engaged, the lockout feature prevents motion of the selector switch. This locking 
action may be used, for example, to control the remote operation of equipment and to prevent 

10 users from turning on electrical equipment during preventative maintenance. Unlike 

conventional locking selector switches that only came pre-assembled from the manufacturer, 
this locking selector switch is available in a component form that may be assembled by the 
manufacturer at a manufacturing facility, by a distributor at a distribution facility, or by a 
consumer at a job site. The locking selector switch may be installed inside an enclosure or 

15 on a faceplate to activate a device inside the enclosure or behind the faceplate. 

Referring to Fig. 1, an electrical control station ("control station") 100 is used to 
activate and monitor a set of electromechanical switches. The locking selector switch 102 is 
used to activate an electromechanical switch within the control station 100. The locking 
selector switch 102 can also be locked in certain positions by inserting a locking device (e.g., 

20 a locking hasp) into an opening 103 to prevent motion of the electromechanical switch. 

The locking selector switch 102 is attached to the cover 104 of the control station 
100, and the electromechanical switch 106 is behind the cover 104. The electrical contacts 
between the control station 100 and the rest of the system are made at the electromechanical 
switch 106. The electromechanical switch 106 may be a contact block, an explosion proof 

25 switch, a rotary switch, a cam mechanism, or any other device capable of receiving a 
rotational input. 

The electromechanical switch 106 is controlled by the locking selector switch 102. 
To this end, the locking selector switch 102 and the electromechanical switch 106 are 
connected by a shaft. Rotating the locking selector switch 102 causes rotation of the shaft, 
30 which, in turn, causes a response in the electromechanical switch 106. 

A knob 108 is used to rotate the locking selector switch 102. The knob 108 is 
connected to the shaft that connects to the electromechanical switch 106. As a result, 
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rotating the knob 108 activates the electromechanical switch. The knob 108 can have a 
molded feature that indicates the relationship between the position of the knob 108 and the 
position of the shaft and the electromechanical switch. 

Attached to the inside of the knob 108 is the lock lever 1 10. Raising the lock lever 
5 110 causes the locking selector switch 102 to be held in its current position, and thereby 

prevents changes to the current state of the electromechanical switch 106. The lock lever 110 
fits through a slit 1 1 1 in the top of the knob 108. The lock lever 1 10 is also attached to the 
knob 108 with a pin about which the lock lever 110 rotates. Therefore, rotating the knob 108 
also rotates the lock lever 110. 

10 Referring to Fig. 2, a cross sectional view of the control station 100 reveals the inner 

components of the locking selector switch 102. The different components attach to the cover 
104 of the control system 100. When assembled, the components of the locking selector 
switch 102 activate the electromechanical switch 106. 

Turning the knob 108 on the outside of the cover 104 activates the electromechanical 

15 switch 106 on the opposite side of the cover 104. After turning the knob 108, the lock lever 
110, which fits through slit 1 1 1 in the knob 108, can be lifted to lock the knob in its current 
position. Since motion in the knob 108 causes a response in the electromechanical switch 
106, engaging the lock lever 110 also prevents the state of the electromechanical switch 106 
from changing. The lock lever 1 10 fits into slots 234 on a bearing assembly 212. When the 

20 lock lever 1 10 is down in one of the slots 234, movement of the knob 108 is prevented by 
interaction of the lock lever with the slot 234. In particular, rotating the knob 108 while the 
lock lever 1 10 is down in one of the slots 234 of the bearing assembly 212 causes the lock 
lever 1 10 to hit the sides of the currently-occupied slot. Because the bearing assembly 212 is 
affixed to the cover 104 and cannot move, the lock lever 110 cannot move past the currently- 

25 occupied slot, and the knob 108 cannot rotate past its current position. In other words, the 
knob 108 and, consequently, the electromechanical switch 106 are locked in their current 
positions when the lock lever 1 10 is down. 

The bearing assembly 212 fits through a hole 218 in the cover 104. The outside of 
the bearing assembly 212 may be threaded, as may the inside of the hole 21 8 in the cover 

30 104. When threaded, the bearing assembly 212 is screwed down into the hole 218 in the 
cover 104 until the top of the bearing assembly is against the front side of the cover 104. 
Since the length of the bearing assembly 212 is greater than the thickness of the cover 104, , 
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the threads at the bottom of the bearing assembly are exposed on the back side of the cover 
104 when the bearing assembly 212 is fully screwed into the cover 104. A lock nut 214 is 
attached to the exposed threads of the bearing assembly 212. The lock nut 214 locks the 
threads of the bearing assembly 212 into the cover and holds the bearing assembly in place to 
5 prevent the bearing assembly 212 from rotating against pressure from the lock lever 110. 

The bearing assembly 212 also contains a shaft 232 that connects to the knob 108 at 
one end and to an exemplary operator module 216 at the other. In one exemplary 
implementation, the operator module 216 directly connects to the electromechanical switch 
to be controlled. The operator module 216 activates the electromechanical switch to which it 
10 is connected based on the rotation of the input shaft 232. Rotating the knob 108 causes the 
shaft 232 to rotate within the operator module 216. This rotation causes the operator module 
216 to activate the electromechanical switch 106. The operator module 216 is optional when 
the electromechanical switch to be controlled can directly accept the rotational input of the 
shaft 232. 

15 Referring to Fig. 3, an electrical control station 100 may contain a locking selector 

switch that includes modular components that can be assembled outside of the manufacturing 
site. The locking selector switch is attached to the cover 104 of the control station 100. The 
knob 108 is used to control an electromechanical switch (not shown) in the control station 
100, and the lock lever 1 10 is used to hold the electromechanical switch in certain positions. 

20 The lock lever 110 interacts with the bearing assembly 212 that fits down through a hole 218 
in the cover 104. The lock nut 214 is attached to the part of the bearing assembly 212 that is 
exposed on the back side of the cover 104. A set screw is driven through a hole 320 in the 
lock nut 214 to attach the lock nut 214 to the back of the cover 104. This, in turn, holds the 
bearing assembly 212 in place and prevents the bearing assembly from rotating against 

25 pressure from the lock lever 110. 

In one exemplary implementation, the operator module 216 is connected to the shaft 
232 of the bearing assembly 212. The rotation of the shaft 232 caused by rotation of the 
knob 108 is used by the operator module 216 to activate an electromechanical switch to 
which the operator module 216 is connected. A screw 322 is used to attach the knob 108 to 

30 the shaft 232 of the bearing assembly 212. Attaching the knob 108 to the shaft allows 
rotation of the knob to control the electromechanical switch in the control station 100. 
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In one exemplary implementation, a optional marking plate 324 may be included in 
the locking selector switch. The marking plate 324 fits against the cover 104,and is held in 
place by the top of the bearing assembly 212 after the bearing assembly 212 has been 
screwed down through the hole 218 in the cover 104. Markings indicating the position of the 
5 locking selector switch may be placed in multiple areas on the marking plate 324. For 
instance, three areas 326 may be used to indicate the position of the locking selector switch 
on the marking plate 324. These markings may be laser etched or stamped onto the areas 326 
on the marking plate 324. 

Referring to Fig. 4, the bearing assembly 212 of a locking selector switch includes a 

10 threaded bearing 428, a lock ring 430, and a shaft 232. The lock ring 430 includes a number 
of slots 234 that are cast or machined into its surface to provide a landing surface for the lock 
lever 110 when the lock is operated. The slots 234 in the lock ring 430 are aligned with the 
lock lever 110 and can vary in width to allow for a finer or coarser resolution of the possible 
locking positions. These slots 234 can also vary in number and location to allow the lock 

15 lever 1 10 to be locked only in specific orientations. In situations where the lock ring 430 
contains more slots than there are distinct positions of the electromechanical switch, this 
arrangement of slots 234 in the lock ring 430 allows the locking selector switch 100 to be 
assembled into an enclosure or faceplate without aligning the switch mechanism to the 
electromechanical switches. Multiple slots 234 in the lock ring 430 may correspond to an 

20 approximate position of the electromechanical switch. As any of these slots 234 can be used 
to lock the electromechanical switch in the desired position, the alignment of the lock ring 
relative to the electromechanical switch is flexible. 

The bearing 428 fits through the center of the lock ring 430. The bearing 428 has 
threads 436 on its outside that mate with threads in the hole 218 in the control station cover 

25 through which the locking selector switch is assembled. The threads 436 are also used to 
attach a lock nut to the bearing 428 to hold the entire bearing assembly 212 in place. A 
shorter bearing may be used such that there are no threads exposed on the back side of the 
cover, thus making the lock nut optional. 

The shaft 232 fits through the center of the bearing 428. The shaft 232 connects the 

30 knob 108 to the operator module and its associated electromechanical switch such that 

rotating the knob causes a response in the electromechanical switch. The shaft 232 includes 
a flat area 438 that fits against a flat area in the operator module such that the input shaft 232 
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does not rotate within the operator module without being detected. A second flat area 440 at 
the bottom of the shaft 232 engages a flat area in the knob such that the knob does not rotate 
about the shaft 232. 

Referring to Fig. 5 A, the bearing assembly 212 includes three parts that fit within one 
5 another. The threaded bearing 428 fits within the lock ring 430, and the shaft 232 fits inside 
the bearing 428. The lock ring contains slots 234 that capture the lock lever 110 and prevent 
the selector switch from moving when the lock lever 1 10 is engaged. The bearing 428 
includes threads 436 that allow it to be screwed into a hole 21 8 in the cover 104 of the 
control station into which the locking selector switch is being assembled. The shaft 232 also 

10 contains a flat area 438 that allows the shaft 232 to engage the electromechanical switch, 
either directly or indirectly through an operator module. A second flat area 440 on the shaft 
232 engages the knob and prevents the knob from rotating about the shaft 232. 

A lip 542 at the top of the bearing 428 fits on a corresponding lip in the lock ring 430. 
There are flat areas 544 on the lip 542 of the bearing 428 that fits with corresponding flat 

15 areas in the lip of the lock ring 430. This arrangement allows for the bearing 428 and the 
lock ring 430 to fit together and move as one piece when the locking selector switch is 
assembled. It also allows the bearing 428 to hold the lock ring 430 in place after assembly 
such that the ring does not rotate against pressure from the lock lever 110, making other 
methods for affixing the lock ring 430 to the desired surface unnecessary. The bearing may 

20 be optional in cases where other methods for affixing the lock ring to the desired surface, 
such as a large rivet, are used. 

Referring to Fig. 5B, the knob 108 and the lock lever 1 10 of the locking selector 
switch are used to control an electromechanical switch. The knob 108 changes the position 
of the locking selector switch, while the lock lever 1 10 holds the locking selector switch in 

25 certain positions. 

Moving the lock lever 110 into the locked position will insert the machined feature 
546 of the lock lever 110 into one of the slots in the lock ring. This, in turn, prevents the 
knob 108 and the shaft from rotating, which locks any device affixed to the shaft in the 
desired position. The lock lever is loosely held in place as a result of friction between the 

30 corner 548 of the lock lever 110 and the inside of the knob 108. Moving the lock lever 1 10 
into the locked position causes the corner 548 of the lock lever 1 10 to rub against the inside 
of the knob 108, thus holding the lock lever 1 10 in place. When the lock lever 1 10 is not in 
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the locked position, there is no contact between the comer 548 of the lock lever 110 and the 
inside of the knob 108. Another benefit of the contact between the corner 548 of the lock 
lever 110 and the inside of the knob 108 is that this contact prevents the lock lever 110 from 
rotating all the way around. 
5 When the lock lever 1 10 is engaged with the lock ring, an opening 103 in the lock 

lever 1 10 becomes exposed. This opening 103 allows the user to fasten a locking device, 
such as, for example, a padlock, to the lock lever 1 10 to hold the lock lever 1 19 in the locked 
position. 

The lock lever 1 10 is attached to the inside of the knob 108 with a pin 552. The pin 

10 552 fits through a hole 554 in the lock lever 110 and a pair of holes 556 in the knob 108. 
This arrangement allows the lock lever 1 10 to rotate about the pin 552 to engage the lock 
ring. The location of the hole 554 in the lock lever 110 and the holes 556 in the knob 108 
can be adjusted to modify the length of the throw of the lock lever 110. 

The lock lever 110 also contains a bent tab 558 that the user grabs when moving the 

15 lock lever 1 10. The length of the bent tab 558 can be increased to provide a better grip to the 
user of the locking selector switch. Similarly, the length of the lock lever 110 itself can be 
adjusted to provide different amounts of leverage to the user. The lock lever 110 fits through 
a slit 1 1 1 in the knob 108 that allows the lock lever 1 10 to access the lock ring, which is 
positioned under the knob 108. The screw 322 is used to attach the knob 108 to the shaft. 

20 The screw 322 is driven straight though the top of the knob 108 and into the top of the shaft 
to securely attach the knob 108 to the shaft. 

Referring to Fig. 6, an assembly process 600 can be used to assemble the modular 
components of the locking selector switch onto a cover of a control station. The assembly 
process can be performed in the factory where the components are created, at a distributor 

25 where the components are sold, or on a job site where the components are used. The 

assembly process is shorter than previous assembly processes, and therefore results in an 
overall cost savings. 

If an optional marking plate is to be used, the first step in the assembly is to place the 
marking plate onto the front side of the cover in the proper orientation (670). The marking 
30 plate indicates the current position of the switch, and must be properly oriented relative to the 
switch. Next, the bearing assembly is threaded through the holes in the marking plate and the 
cover (672). The inside of the hole in the cover is threaded, as is the outside of the bearing 
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assembly, so the bearing assembly can be screwed down through the hole in the cover. The 
bearing assembly is screwed down until there is a tight fit between the top of the bearing and 
the cover. Because the length of the bearing assembly is greater than the thickness of the 
cover, the threads at the bottom of the bearing assembly are exposed on the back side of the 
5 cover after the bearing assembly has been adequately tightened. 

The flat area at the top of the shaft in the bearing assembly is then aligned with the 
flat area on the underside of the knob (674). Having flat areas on the input shaft and the 
knob ensures that the knob does not rotate about the input shaft and that turning the knob 
turns the input shaft. A fastener (e.g., a screw) is driven through the top of the knob into the 

10 top of the input shaft to hold the knob and the input shaft together (676). 

On the back of the cover, the lock nut is attached to the exposed threads of the 
bearing assembly on the back side of the cover (678). The lock nut is then attached to the 
back of the cover with a fastener (e.g., a set screw) (680). These two steps lock the bearing 
assembly to the cover such that the input shaft is the only part of the bearing assembly that 

1 5 can rotate or move. 

The next step in the assembly process 600 is to attach the operator module over the 
input shaft on the back side of the cover (682). To hold the operator module in place, the 
operator module is attached to the cover with fasteners (e.g., screws) (684). The operator 
module comes attached to the electromechanical switch that it controls, so attaching the 

20 operator module to the cover also attaches the electromechanical switch to the cover. 

Finally, the cover and all of the components that have been added to it are placed into the 
enclosure of the control station, and the cover is attached to the enclosure with fasteners (e.g., 
screws) (684). 

This modular locking selector switch that can be assembled in the field has several 
25 advantages over conventional pre-assembled locking selector switches. For example, the 
locking selector switch can be adjusted to function better in its environment for its users. 
Providing the locking selector switch in component form also costs less than the pre- 
assembled locking selector switches. Components can be reused from other devices without 
modification. In addition, assembly costs are lower because the assembly takes less time and 
30 may not even occur in the factory. Finally, the locking function is more flexible and easier to 
use than that of conventional locking selector switches, which generally could only be locked 
in one position. 
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It will be understood that various modifications may be made without departing from 
the spirit and scope of the claims. For example, advantageous results still could be achieved 
if components in the disclosed systems were combined in a different manner and/or replaced 
or supplemented by other components. Accordingly, other implementations are within the 
5 scope of the following claims. 
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